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(54) Apparatus for cleaning the surfece of a vehicle glass panel before application of primer 

(57) Apparatus for cleaning a surface of a vehicle glass panel W before appltcation of primer, comprises a 
wiper 4 movable along the surface of the panel; a reel 74 for holding a coiled web of wiping material 67 while 
allowing the web to be pulled out; a clamp 69 for releasably clamping a leading end of the web which is pulled 
out of the reel; a presser 70 for pressing a portion of the web slidably in contact with the surface of the panel 
while tensioning the web between the reel and the clamp when the wiper is moving along the surface of the 
panel; nozzle 114 for supplying wiping solution to the surface of the panel before the web slides on the surface 
of the panel; gripper (9, Fig 10) for pulling the distal end of the web out of the clamp when the web is released 
from the clamp after the surface of the panel has been wiped; and cutter (10, Fig 10) for cutting off the web 
which has been pulled out by the gripper. 
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SIIRFACE WIPTKG APPARATUS 

This invention relates to an apparatus for wiping 
a surface of a workpiece, such as an automobile window 
glass panel, before a primer is applied thereto. 
5 Automobile window glass panels are assembled on 

automobile bodies usually as follows: A primer as an 
adhesion assistant is applied to the peripheral edge of 
an automobile window glass panel, and then an adhesive 
is coated on the peripheral edge of the glass panel 

10 over the primer coating. Thereafter, the glass panel 
is bonded to an automobile body by the adhesive. 

Efforts have been made to automate the process of 
applying a primer to an automobile window glass panel. 
An example of automatic primer applying apparatus is 

15 disclosed in Japanese patent p\ablication No. 62-23613 
(corresponding to U.S. Patent No. 4,605,569). 
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Before a primer is applied to an automobile win- 
dow glass panel, it is customary practice to wipe the sur- 
face of the glass panel to which the priT*er is to be 
coaled, thus removing dust, fingerprints, or oily fiinis off 
the glass panel surface. 

Japanese patent publication No. 1-17 912 shows an 
automatic apparatus for wiping the surface of an automobile 
window glass panel to which a primer is to be coated. 

The disclosed automatic wiping apparatus has an 
elongate piece of wiping cloth gripped by a gripper on the 
distal end of a robot arm and resiliently supported by an 
air cylinder and a spring. To wipe the glass panel sur- 
face, the piece of wiping cloth gripped by the gripper is 
pressed against the peripheral edge of the glass panel, 
which is held in a working station, by the robot. Then, 
while a wiping solution is being supplied to the piece of 
wiping cloth, the robot arm is moved along a path that the 
robot has been trained to follow for thereby moving the 
piece of wiping cloth along the peripheral edge of the 
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glass panel to apply wipe the peripheral edge. 

After the glass panel is wiped by the piece of 
wiping cloth/ it is replaced with a new piece of wiping 
cloth. More specifically/ the used piece of wiping cloth 
is released from the gripper, and then a new piece of wip- 
ing cloth is gripped by the gripper . The new piece of 
cloth is supplied from a wiping cloth supply. The wiping 
cloth supply has a coiled web of wiping cloth and a cutter 
for cutting the web of wiping cloth into an elongate piece 
of wiping cloth which is to be gripped by the gripper. 
After having released the used piece of wiping cloth, the 
gripper grips one end of che coiled web of wiping cloth and 
pulls it from the wiping cloth supply. The pulled web of 
wiping cloth is then cut off into a new piece of wiping 
cloth by the cutter. The gripper now grips the new piece 
of wiping cloth for use on another automobile window glass 
panel. 

Inasmuch as the gripper grips a piece of wiping 
cloth/ the piece of wiping cloth must have a portion to be 
gripped by the gripper, in addition to its portion that is 
used to wipe a glass panel surface. Therefore, the piece 
of wiping cloth has to be longer than its portion that is 
actually used for wiping a glass panel surface. The length 
of wiping cloth that is consumed is large and uneconomic/ 
resulting in an increase in the cost. 

The process of wiping cloth replacement is inef- 
ficient because it is composed of many steps, i.e., releas- 



ing the used piece of wiping cloth from the gripper, 
gripping and pulling the web of the wiping cloth by the 
gripper. and cutting the web of wiping cloth into a new 
piece of wiping cloth by the cutter - 

The present invention seeks to provide an 
apparatus for reliably and efficiently wiping a surface 
of a workpiece with a wiper before a primer is applied 
thereto, while reducing the consumption and cost of the 
primer, and allowing the wiper to be replaced quickly 
and easily for higher wiping efficiency. 

According to the present invention, there is 
provided an apparatus for wiping a surface of a 
workpiece before a primer is applied to the surface cf 
the workpiece in a working station, comprising a wiper 
movable along the surface of the workpiece, holding 
means mounted on the wiper for holding a coiled 
elongate web of wiping member while allowing the web of 
wiping member to be pulled out. clamp means mounted on 
the wiper for releasably clamping a leading end of the 
web of wiping member which is 
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pulled out of the holding means, pressing means mounted on 
the wiper for pressing a predetermined region of the web of 
wiping member slidably in pressing contact with the surface 
of the workpiece while tensioning the web of wiping member 
between the holding means and the clamp means when the 
wiper is moving along the surface of the workpiece, moving 
means for moving the wiper along the surface of the work- 
piece when the surface of the workpiece is wiped, wiping 
solution supply means for supplying a wiping solution to 
the surface of the workpiece before the web of wiping niem- 
ber slides on the surface of the workpiece/ pulling means 
fcr gripping and pulling the disral end of the web of wip- 
ing member out of the clamp means when the web of wiping 
member is released from the clamp means after the surface 
of the workpiece is wiped, and cutting means for cutting 
off the web of wiping member which has been pulled by the 
pulling means . 

When the wiper is moved along the surface of the 
workpiece by the moving means, the web of wiping member is 
pressed against the workpiece surface by the pressing means 
while under tension between the holding means and the clamp 
means. As the wiper moves, the web of wiping member slides 
on the workpiece surface. At this time, the surface of the 
workpiece is supplied with the wiping solution from the 
wiping solution supply neans before the web of wiping mem- 
ber comes into sliding contact with the web of wiping mem- 
ber. The workpiece surface supplied with the wiping solu- 
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tion is then wiped by the web of wiping member pressed 
thereagainstf so that dust, fingerprints, or oily films can 
be removed from the workpiece surface. 

The web of wiping member is unwindably wound on 
a reel of the holding means, and pressed against the work- 
niece surface by a pressing member pressed which is against 
the web of wiping member toward the surface of the work- 
piece between the holding means and the clamp means. 

To tension the web of wiping member between the 
holding means and the clamp means, the reel is locked 
against rotation and the web of wiping meniber is urged away 
frcr. whe reel, or the reel is urged ro rotated in a direc- 
tion opposite to the direction in which the reel rotates to 
unwind the web of wiping member. To rotate the reel in 
that direction, it is preferable to urge the reel through a 
frictional engagement member held in f rictional engagement 
with the reel for rotation therewith. In this fashion, the 
web of wiping member can easily be tensioned between the 
reel and the clamp means, and can easily be pulled out sim- 
ply by imparting a pulling force to the web of wiping mem- 
ber against the frictional force applied by the frictional 
engagement member. 

The pressing member should preferably be mounted 
on the wiper for movement substantially perpendicular to 
the surface of the workpiece, and normally urged toward the 
surface of the workpiece. The web of wiping member can 
thus reliably be pressed against the workpiece surface for 
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reliably wiping the workpiece surface. After the workpiece 
surface has been wiped, the leading end of the web of wip- 
ing member which is undamped by the clamp means is gripped 
by the pulling means, and pulled out of the clamp means. 
The clamp means may comprise a first roller having a one- 
way clutch to allow the first roller co rotate only in a 
direction to pull out the web of wiping member, and a sec- 
ond roller rotatable with the web of wiping member being 
gripped between the first roller and the second roller. 
With this arrangement, the web of wiping member can be re- 
leased from the clamp means simply by applying a pullir.g 
force to the web cf wiping rr.ember. 

When the web of wiping member is pulled, an un- 
used portion thereof is pulled from the holding means and 
shifted into a- region in which it is pressed against the 
workpiece surface between the holding means and the clamp 
means. The interval by which the web of wiping member is 
pulled out may be relatively small because the web of wip- 
ing member may be pulled until the unused portion of the 
web of wiping member reaches the region where it is pressed 
against the workpiece surface. Accordingly, the web of 
wiping member can quickly be pulled from the holding means. 
Since the unused portion of the web of wiping member which 
is contiguous to the used portion thereof is used to wipe a 
new workpiece surface, the web of wiping rr.ember can effi- 
ciently be consumed wastelessly. The used portion of the 
web of wiping member which has been pulled out of the clamp 
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means is cut off by the cutting means. 

The apparatus for wiping a workpiece surface 
should preferably be combined with an apparatus for apply- 
ing a primer to a workpiece surface. In such a combina- 
tion, the primer applicator and the wiper may be coupled to 
each ether, and a primer coating roller and the web of 
wiping member may be mounted thereon. The primer applica- 
tor and the wiper thus coupled to each other may be moved 
by one moving means such as a single robot. The pressing 
member for being pressed against the web of wiping meriier 
may be moved closer to the workpiece surface thar. rhe 
primer coat:ing roller when the workpiece surface is wiped, 
and moved remoter from the workpiece surface than the 
primer coating roller when the primer is applied to the 
workpiece surface. In this manner, the surface wiping pro- 
cess and the primer applying process can successively be 
carried out smoothly. 

For a better understanding of the present invention 
and to show more clearly how it may be carried into effect, 
reference will now be made, by way of example, to the 
accompanying drawings, in which:- 

FIG. 1 is a plan view of a primer applying and 

surface wiping apparatus according to a first emh^dirr.er.t of 
the present invention; 

FIG. 2 is an enlarged plan view, partly in cross 
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section, of a portion of the primer applying and surface 
wiping apparatus shown in FIG. 1; 

FIG. 3 is an enlarged cross-sectional view taken 
along line III - III of FIG. 2; 

FIG. 4 is an enlarged cross-sectional view taken 
along line IV - IV of FIG. 3; 

FIG. 5 is an enlarged cross-sectional view taken 
along line V - V of FIG. 3; 

FIG. 6 is a side elevational view of a primer 
applicator as viewed in the direction indicated by the ar- 
row VI in FIG. 2; 

FIG. 7 is an enlarged cross-seczionai view caken 
along line VII - VII of FIG. 2; 

FIG. 8 is a perspective view, partly broken 
away, of a device for cleaning a primer coating roller in 
the apparatus shown in FIG. 1; 

FIG. 9 is a plan view of the primer coating 
roller as viewed in the direction indicated by the arrow IX 
in FIG. 8; 

FIG. 10 is a side elevational view of devices 
for pulling and cutting a wiping member in the apparatus 
shown in FIG. 1; 

FIGS. 11(a) and 11(b) are schematic side eleva- 
tional views showing the manner in which the devices for 
pulling and cutting a wiper operate; 

FIG. 12 is a fragmentary perspective view cf a 
primer applying apparatus according to a second embodiment 
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of the present invention; 

PIG. 13 is a side elevational view of the primer 
applying apparatus as viewed in the direction indicated by 
the arrow XIII in FIG. 12; 

FIG. 14 is a side elevational view of the primer 
applying apparatus as viewed in the direction indicated by 
the arrow XIV in FIG. 12; 

FIG. 15 is a fragmentary perspective view of a 
surface wiping apparatus according to a third embodiment of 
the present invention; and 

FIG. 16 is a side elevational view of the sur- 
face wiping apparatus shown in FIG. 15. 

FIGS. 1 through 11(a) and 11(b) show a primer 
applying and surface wiping apparatus according to a first 
embodiment of the present invention. 

In FIG. 1, the principles of the present inven- 
tion are embodied in a combination of a primer applying ap- 
paratus for applying a primer to a workpiece W such as an 
automobile window glass panel (hereinafter referred to as a 
"glass panel") and a surface wiping apparatus for wiping a 
surface of the glass panel W before the prin-.er is applied 
thereto. As shown in FIG. 1, the primer applying and sur- 
face wiping apparatus generally comprises a robot 1 having 
an arm 2 movable three-dirsensicnally in any direction with 
a primer applicator 3 and a wiper 4 mounted on its distal 
end, a cleaning device 5 for cleaning a primer coating 
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roller of the primer applicator 3, a primer supply device 6 
for supplying a primer to the primer coating roller, a con- 
troller 7 for monitoring the condition in which a primer is 
applied to the glass panel W and determining whether the 
primer is well applied to the glass panel W or not, a wip- 
ing solution supply device 8 for supplying a wiping solu- 
tion to a surface of the glass panel W to which the primer 
will be applied, when the surface of the glass panel W is 
wiped, a pulling device 9 for pulling an elongate web of 
wiping member or cloth tov;ard the wiper 4, a cutting device 
10 for cutting off the web of wiping n:er±:er which has been 
pulled by the pulling device 9, and a main controller 11 
for controlling the robot 1 and other devices and compo- 
nents of the primer applying and surface wiping apparatus. 

The glass panel W is held substantially horizon- 
tally by a suitable holder (not shown) in a working station 
Sa. The surface of the glass panel W to which the primer 
will be applied faces upwardly in the working station Sa. 
The primer applicator 3 and the wiper 4 are movable between 
the working station Sa and an adjacent standby station Sb 
by the arm 2 of the robot 1 which is controlled by the m.ain 
controller 11. In the working station Sa, the arm 2 is 
moved to displace the primer applicator 3 and the wiper 4 
along a path that the robot 1 has been trained to follow, 
above a peripheral edge of the class csr.el W. The cleaning 
device 5, the pulling device 9, and the cutting device 10 
are positioned in the standby station Sb. In the standby 
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station Sb, the am 2 moves the primer applicator 3 and the 

wiper 4 toward the cleaning device 5, the pulling device 9, 

and the cutting device 10. 

First, various components of the apparatus which 

are involved in applying the primer to the glass panel W 

will be described below. 

As shown in FIGS. 2 through 5, the primer appli- 
cator 3 has a frame 12 attached to the distal end of the 
arm 2, and a primer coating roller 13 supported on the 
frame 12 . 

AS shewn in FIGS. 3 through 5, the frame 12 com- 
crises a nain plate 14 extending perpendicularly to the arm 
2 and having its upper surface fixedly joined to the arm 2, 
a pair of auxiliary plates 15 extending downwardly from op- 
posite sides of the main plate 14 near its distal end, a 
support shaft 16 supported by the auxiliary plates 15 and 
extending between lower ends thereof transversely of the 
main plate 14, i.e., in a direction perpendicular to the 
sheet of FIG. 3, and a swing plate 18 extending along the 
main plate 14 from a block 17 angularly movably supported 
on the support shaft 16, the swing plate 18 being swingably 
supported on the support shaft 16 through the block 17. As 
shown in FIG. 3, a coil spring 20 is connected between a 
front end (lefthand end) of the swing plate 18 which is po- 
sitioned beyond the auxiliary plates 15 and an upper end of 
a raised portion 19 extending upwardly frcm the distal end 
of the main plate 14. The swing plate 18 is normally urged 
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by the coil spring 20 to displace its front end upwardly, 
i.e., to displace a rear end (righthand end) thereof down- 
wardly about the support shaft 16. 

As shown in FIG. 2, the main plate 14 has a 
transverse extension 21 extending transversely from a side 
edge thereof and attached to the distal end of the arm 2. 
The wiper 4 is mounted on a distal end of the transverse 
extension 21. The wiper 4 will be described in detail 
later on. 

As shown in FIGS. 3 and 4, the primer coating 
roller 13 is rotatably supported on the rear end of the 
swing plate 16 by a bearing 22^ so that the primer coating 
roller 13 is angularly movable with the swing plate 18 
about the support shaft 16. When the surface a of a pe- 
ripheral edge of the glass panel W is to be coated with a 
primer, the primer coating roller 13 is placed on the sur- 
face a, and pressed against the surface a under the bias of 
the coil spring 20 for rolling movement on the surface a. 
The primer coating roller 13 has an outer circumferential 
layer 23 which may be made of a soft porous resin material 
such as cellular ethylene propylene rubber or a porous 
resin material having small surface irregularities, insofar 
as the primer can uniformly be attached to the outer cir- 
cumferential layer 23. 

As shown in FIGS. 1 and 3, the primer supply de- 
vice 6 comprises a storage tank 24 for storing a primer A, 
a fluid passage 27 extending from the storage tank 24 
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through a pump 25 to an on-off valve 26 fixedly mounted on 
the main plate 14 of the primer applicator 3, and a primer 
supply pipe 28 connected to the fluid passage 27 through 
the on-off valve 26. The primer supply pipe 28 extends 
from the on-off valve 26 to a position near the outer cir- 
cumferential surface of the priir.er coating roller 13, and 
has its distal end supported by a support 2 9 fixed to a 
rear end portion of the swing plate 18. The primer supply 
device 6 supplies the primer A from the storage tank 24 
through the purr.? 25, the fluid passage 27, the cn-cff valve 
2S, and the priner supply pipe 23 to the outer circumferen- 
tial surface of the primer coating roller 13. The fluid 
passage 27 may comprise a fluid supply pipe. 

As shown in FIGS. 3 through 5, the controller 7 
is supplied with signals from a first detector 30 for de- 
tecting the rate at which the primer A is supplied from the 
primer supply device 6 to the primer coating roller 13, a 
second detector 31 for detecting whether the primer coating 
roller 13 is in good contact with the glass panel W when 
the primer A is applied to the glass panel W, a third de- 
tector 32 for detecting whether the primer coating roller 
13 is rotated when the primer A is applied to the glass 
panel W, and a fourth detector 33 for detecting a coated 
layer b of the primer A applied to the glass panel W, The 
controller 7 serves as a processor for determ.ining whether 
the primer A is well applied to the glass panel W based on 
the signals supplied from the first, second, and third de- 
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tectors 30, 31, 32, 33. 

As shown in FIG. 3, the first detector 30 com- 
prises a pressure sensor 35 connected to zhe fluid passage 
27 downstream of the pump 25, the pressure sensor 35 being 
electrically coupled to the controller 7 through an elec- 
tric cable 36. If the fluid passage 27 is normal, i.e., 
free of clogs, the pressure, as detected by the pressure 
sensor 35, at which the primer A is supplied by the pump 25 
is lower when the on-off valve 26 is open than when it is 
closed. The difference between the pressure when zhe cn- 
cff valve 26 is open and the pressure when it is closed is 
relatively large. However, if the fluid passage 27 is 
clogged, then any pressure difference developed when the 
on-off valve 26 is switched from the closed condition to 
the open condition is smaller than if the fluid passage 27 
is free of clogs. By thus detect.in9 such pressure differ- 
ence with the pressure sensor 35, the first detector 30 in- 
directly determines whether the primer A is supplied at a 
proper rate or not. Of course, it is possible to directly 
determine whether the primer A is supplied at a proper rate 
or not, using a flow rate sensor. 

As shown in FIGS. 3 and 5, the second detector 
31 comprises a proximity switch 37 fixed to an upper potion 
of one of the auxiliary plates 15 and extending horizon- 
tally through the auxiliary plate 15. The proximity switch 
37 is electrically coupled to the controller 7 through an 
electric cable 38. The swing plate 18 supports, en its 
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surface facing the auxiliary plate 15 supporting the prox- 
imity switch 37i a detectable member 39 which confronts the 

proximity switch 37 only when the swing plate 18 swings 
into a position in which the primer coating roller 13 is 
properly supported on the surface a of rhe glass panel W as 
shown in FIG. 3. The prcximitiy switch 37 does not produce 
a signal when the detectable member 39 confronts the prox- 
imity switch 37. The proximity switch 37 produces and ap- 
plies a signal to the controller 7 when the swing plate 18 
swings into a position in which the detectable member 39 is 
positioned away frcr. the proximity switch 37. 

Therefore, the angular position of the swing 
plate 18, i.e.r the angular position of the primer coating 
roller 13, which swings with the swing plate 18, with re- 
spect to the frame 12 is detected by the proximity switch 
37, thus detecting the condition in which the primer coat- 
ing roller 13 contacts the glass panel W when the primer A 
is applied to the glass panel W by the primer coating 
roller 13. Specifically, when no signal is generated by 
the proximity switch 37 while the primer A is being applied 
to the glass panel W by the primer coating roller 13, it is 
detected that the primer coating roller 13 is in proper 
contact with the glass panel W. When the proximity switch 
37 produces a signal, it is detected that the primer coat- 
ing roller 13 is not in proper contact with the glass panel 
W. 

As illustrated in FIGS. 3 and 4, the third de- 
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tector 32 has a rotation sensor 40 fixedly mounted on the 
rear end of the swing plate 18 and directed toward a side 
surface of the primer coating roller 13. The rotation sen- 
sor 40 is electrically coupled to the controller 7 through 
an electric cable 41. The side surface of the primer coat- 
ing roller 13 which faces the rotation senscr 40 has a plu- 
rality of detectable members 42 spaced at circumf erentially 
equal intervals. The rotation sensor 40 sends an output 
pulse to the controller 7 each time it faces one of the de- 
tected members 42 when the prir.er coating roller 13 ro- 
tates. The controller 7 counts output pulses froT. the ro- 
tation sensor 40 during a certain period of time to detect 
the rotational speed of the primer coating roller 13, thus 
determining the condition in which the primer coating 
roller 13. The total number of output pulses that are pro* 
duced by the rotation sensor 40 while the primer coating 
roller 13 moves around the surface a of the peripheral edge 
of the glass panel W can be determined by an experiment . 
Therefore, when the actual total number of output pulses 
produced by the rotation sensor 40 while the primer coating 
roller 13 moves around the surface a of the peripheral edge 
of the glass panel W is compared with a predetermined nun- 
ber of pulses, the controller 7 can detect any possible 
dirt deposit between the glass panel W and the prime coat- 
ing roller 13 or a wear of the prinie coating roller 13. 

In FIG. 3, the fourth detector 33 ccr.prises an 
optical detector 4 4 fixed to a downwardly projecting 
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bracket 43 attached to the main frame 14 behind the primer 
coating roller 13. The optical detector 44 is electrically 
connected to the controller 7 through an electric cable 45. 
The optical detector 44 comprises a light-emitting element 
44a for applying a light beam La to rhe surface a of the 
glass panel W after it has been coated by the primer coat- 
ing roller 13, and a light-detecting element 44b for de- 
tecting a reflected light beam Lb and applying a signal in- 
dicative of the detected light beam Lb to the controller 7. 
The fourth detector 34 serves tc detect whether a primer 
iaver b is coated on the glass panel VJ based on whether the 
light-detecting element 44b has detected a reflected light 

beam Lb or not . 

In response to detected signals from the pres- 
sure sensor 35, the proximity switch 37, the rotation sen- 
sor 40, and the light-detecting element 44b of the optical 
detector 44, the controller 7 determines whether the primer 
A is well coated on the glass panel W or not, and outputs 
the determined result to a display unit or the like. 

The cleaning device 5 for cleaning the primer 
coating roller 13 will be described below with reference to 
FIGS. 1, 8, and 9. In FIG. 8, only the primer applicator 3 
mounted on the arm 2 is schematically illustrated and the 
wiper 4 is omitted from illustration. 

AS shown in FIG. 8, the cleaning device 5 has an 
auxiliary base 48 resiliently supported by springs 47 on a 
main base 46 disposed in the standby station Sb (see FIG. 
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1), a cleaning solution tank 4 9 fixedly mounted on the aux- 
iliary base 48, a cleaning roller 50 rotatably disposed in 
the cleaning solution tank 4 9, an actuator 51 for rotating 
the cleaning roller 50, an auxiliary tank 54 connected to 
the cleaning solution tank 4 9 through a pair of pipes 52, 
53, and a pun-*p 55 connected in the pipe 53. The cleaning 
solution tank 4 9 and the auxiliary tank 54 store a cleaning 
solution B such as of ethyl acetate for removing the 
primer- As described later on, the cleaning solution tank 
4 9, the actuator 51, and ether merirers jointly serve as 
cleaning solution supply means for supplying the cleaning 
solucion B to a region where the primer coating roller 13 
is pressed against the cleaning roller 50. 

The cleaning roller 50 is concentrically secured 
to an inner end of a rot at able shaft 56 which extends 
through and is rotatably supported by a side wall of the 
cleaning solution tank 4 9, so that the cleaning roller 50 
can rotate with the rotatable shaft 56. The cleaning 
roller 50 has a lower portion immersed in the cleaning so- 
lution B in the cleaning solution tank 49. The cleaning 
roller 50 has an outer circumferential layer made of felt 
or the like which can retain the cleaning solution B. 

The actuator 51 comprises a motor 57 fixedly 
mounted on the auxiliary base 48 laterally of the cleaning 
solution tank 4 9, a drive pulley 59 xounted on a drive 
shaft 58 of the motor 57, a driven pulley 60 mounted on an 
outer end of the rotatable shaft 56 which is positioned out 
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of the cleaning solution tank 49, and a pulley belt 61 
trained around the drive and driven pulleys 59, 60- Drive 
power from the motor 57 is transmitted through the drive 
shaft 58, the drive pulley 59, the pulley belt 61, the 
driven pulley 60, and the rotatable shaft 56 to the clean- 
ing roller 5C for thereby rotating the cleaning roller 60. 

The auxiliary tank 54, the pipes 52, 53, and the 
pump 55 serve to circulate the cleaning solution B between 
the auxiliary tank 54 and the cleaning solution tank 49. 
When the pump 55 is actuated, the cleaning solution B in 
Che cleaning soluricr. car.k 4 9 is circulated through the 
pipe 52, the auxiliary tank 54, and the pipe 53. The aux- 
iliary tank 54 has a filter (not shown) disposed therein 
for filtering the cleaning solution B as it is circulated 
in its circulation path. 

The cleaning solution tank 49 opens upwardly 
through an upper open end 49a on which a pair of openable 
and closable covers 62 are movably supported. The covers 
62 are slidably toward and away from each other on the open 
end 49a • VThen the covers 62 slide toward each other, they 
close the cleaning solution tank 49. When the covers 62 
slide away from each other, they open the cleaning solution 
tank 4 9 upwardly. v;hen the arm 2 is moved into the standby 
station Sb, the arm 2 inserts the primer applicator 3 down- 
wardly into the cleaning solution tank 4 9 while it is open, 
as shown in FIG. 8. At this time, the primer coating 
roller 13 of the prir.er applicator 3 is pressed against an 
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upper outer circumferential surface of the cleaning roller 
50. 

The covers 62 are associated with a cylinder as- 
sembly 63 for opening and closing these covers 62. More 
specifically, the cylinder assembly 63 has a cylinder 64 
joined to one of the covers 62 and a piston rod 65 movably 
projecting out of the cylinder 64 and joined to the other 
cover 62 . As the piston rod 65 is projected out of or re- 
tracted back into the cylinder 64, the covers 62 are opened 
or closed. The opening movement of the covers 62 away from 
each other is limited by stoppers (nox: shown). The closing 
moven*»enu of the covers 62 toward each other is limited when 
semicircular recesses 62a defined in the confronting edges 
of the covers 62 are fitted over the arm 2 which is in- 
serted into the cleaning solution tank 49. 

When the arm 2 Is inserted into the cleaning so- 
lution tank 4 9 and the primer coating roller 13 is pressed 
against the cleaning roller 50, as shown in FIG. 9, the 
primer coating roller 13 has its axis inclined to the axis 
of the cleaning roller 50 by a predetermined angle of 8. 

Various components of the apparatus which are 
involved in wiping the glass panel W will be described be- 
low. 

As shown in FIGS. 2 and 6, the wiper 4 has a 
base plare 66 positioned laterally of the prin:er applicaror 
3 and fixed vertically to the distal end of the extension 
21 of the frame 12. On the base plate 66, there are 
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mounted a holder 68 for holding a coiled elongate web of 
wiping cloth (wiping member) SI, a clamp 69 for clamping 
the leading end of the web of wiping cloth 67, and a 
presser 70 for pressing the web of wiping cloth 67 against 
the glass panel W while keeping the web of wiping cloth 67 
under tension between the holder 63 and the clamp 65. 

As shown in FIG. 2, the holder 68 comprises a 
rotatable shaft 73 rotatably supported by a bearing 72 in a 
support member 71 that is fixed to a rear end (righthand 
end in FIG. 2> of the base plate 66, and a reel 74 detach- 
ably mounted on a fror.z end (upper end in FIG. 2) of the 
rocatable shaft 73. The web of wiping cloch 67 is unwind- 
ably wound on the reel 74 . 

The holder 68 also has a tubular rotatable mem- 
ber 75 corotatably mounted on a rear end (lower end in FIG. 
2) of the rotatable shaft 73, a first tubular member 77 
corotatably mounted on the rotatable member 75, a spring 76 
disposed around the rotatable member 75 and acting on the 
first tubular member 77, a second tubular member 79 rotat- 
ably mounted on the rotatable shaft 73 by a bearing 78 and 
spaced axially from the first tubular member 77 and the 
support member 71, a tiibular frictional engagement member 
80 disposed axially between the second tubular member 79 
and the first tubular member 77 and positioned radially 
outwardly of the rctarable member 75, and an annular fric- 
tion plate 81 biased by the spring 7 6 to slide axially with 
respect to and rotatable in unison with the rotatable mem- 
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ber 75. The frictional engagement member 80 has an axial 
projection 80a on its end near the second tubular member 
19, the axial projection 80a being fitted in a recess "Ba 
defined in a confronting end face of the second tubular 
member 79. Therefore, the frictional engagement member SO 
is rotatable in unison with the second tubular member ^h. 
The frictional engagement member 80 also has a radially in- 
wardly extending annular flange 80b pressed against the an- 
nular friction plate 81 which is biased by the spring 76. 
The frictional engagentent meri:er SO is therefore normally 
urged into fricnionai engagement with the rcrarable shafr 

73 through the annular friction plate 81 and the rotatacle 
member 75 . 

As shown in FIG. 6, the clamp 69 comprises a 
first roller 82 rotatably supported on a front end portion 
(rlghthand end portion in FIG. 6) of the base plate 66, and 
a second roller 83 rotatably supported on the base plate 66 
underneath the first roller 82 in confronting relationship 
thereto. The web of wiping cloth 67 unwound from the reel 

74 is gripped between the first and second rollers 82, 83. 

Each of the first and second rollers 82, 83 has 
a built-in one-way clutch 84 which allows the first and 
second rollers 82, 83 to rotate only in a direction to pull 
the web of wiping cloth 67. when the reel 74 and the first 
and second rollers 82, 83 are rotated, the wee of wiping 
cloth 67 gripped by these rollers 82, 83 is pulled for- 
wardly in the direction indicated by the arrow X. However, 
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the web of wiping cloth 67 gripped by the first and second 
rollers 82, 83 are clamped against movement in a direction 
opposite to the direction X. 

The first roller 82 is supported on a lower end 
of a swing arm 86 which is swingably supported on the base 
plate 66 by a support shaft 85. The swing arm 86 is nor- 
mally urged to turn in a direction to press the first 
roller 82 against the second roller 83 under the bias of a 
coil spring 88 that is connected under compression between 
the upper end of the swing arm 86 and a ?in 87 mounted or. 
the base plate 66. Therefore, the web of wiping cloth 67 
is reliably gripped between the first ar.i second rollers 
82, 83 that are spring-biased against each other. 

The clamp 69 also has a positioner 89 for hold- 
ing the leading end of the web of wiping cloth 67 which 
projects from between the first and second rollers 82, 83. 

The positioner 89 includes a table 90 fixed to 
the base plate 66, a presser spring 92 having an upper end 
fixed to the base plate 66 above the table 90, and a pad 91 
mounted on the lower end of the presser spring 92. The pad 

91 is normally urged under the bias of the presser spring 

92 against the table 90 for sandwiching the leading end of 
the web of wiping cloth 67 therebetween while allowing 
sliding movement thereof. The positioner 89 simply serves 
to hold the leading end of the web of wiping cloth 67 in 
position, and permits the web of wiping cloth 67 to be 
pulled out while it is being sandwiched between the pad 91 
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and the table 90. 

As shown in FIGS. 6 and 7, the presser 70 has a 
pressing roller 93 rotatabiy supported on the lower end of 
a central portion of the base plate 66. The central por- 
tion of the base plate 66 supports a vertical guide rail 94 
and a vertically movable rr.erJr^er 95 slidably engaging the 
guide rail 94 for vertical movement toward and away from 
the surface a of the glass panel W. The pressing roller 93 
is rotatabiy supported on the lower end of the vertically 
movable member 95 for vertical rr.cverr.er.t therewith. As 
shown in FIG. 6, the web of wiping cloth c'' which is ur.- 
wcund from the reel 74 travels around a pair of guide pins 
96, 97 mounted on the base plate 66, and then goes around a 
lower outer circumferential surface of the pressing roller 
93. Thereafter, the web of wiping cloth 67 travels around 
a pair of guide pins 98, 99 mounted on the base plate 66 
and reaches the clamp 69. 

A cylinder 100 is vertically fixed to the cen- 
tral portion of the base plate 66 by a support 101- The 
cylinder 100 has a vertically movable piston rod 102 ex- 
tending downwardly and having a lower distal end joined to 
the vertically movable member 95. The cylinder 100 serves 
to resiliently urge the pressing roller 93 against the sur- 
face a of the glass panel W when the surface a of the glass 
panel W is to be wiped. When the piston rod 1C2 is ex- 
tended downwardly, the pressing roller 93 which is held 
against the web of wiping cloth 67 is moved downwardly to- 
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ward the surface a of the glass panel W. The cylinder 100 
also serves to lift and lower the pressing roller 93 upon 
switching between wiping and primer coating processes. As 
shown in FIG. 1, when the piston rod 102 is extended, the 
pressing roller 93 projects downwardly of the primer coat- 
ing roller 13, i.e., toward the glass panel W, and when the 
piston rod 102 is contracted, the pressing roller 93 is re- 
tracted upwardly of the primer coating roller 13, i.e., 
away from the glass panel W, as indicated by the imaginary 

lines in FIG. 7. 

A3 illustrated in FIGS. 2 and 6, the presser 70 
also has a tensioning mechanisni 105 for tensioning the web 
of wiping cloth 67 between the reel 74 and the clamp 69. 

The tensioning mechanism 103 has a biasing mech- 
anism 104 for biasing the rotatable shaft 73 to rotate in a 
direction opposite to the direction in which the rotatable 
shaft 73 rotates to supply the web of wiping cloth 67. As 
shown in FIG. 2, the biasing mechanism 104 comprises an arm 
105 extending radially outwardly from the second tubular 
member 79 rotatable with the frictional engagement member 
80 a.id a coil spring 107 engaging the arm 105 and a pin 106 
mounted on the base plate 66. 

Under the bias of the coil spring 107, the ro- 
tatable shaft 73 of the reel 74 is normally urged to rotate 
in the direction opposite to the direction in which the ro- 
tatable shaft 73 rotates to supply the web of wiping cloth 
67, through the frictional engagement member 80 which is 
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held in frictional engagement with the rotatable shaft 73 
through the friction plate 81. 

When the web of wiping cloth 76 is pulled out, 
the rotatable shaft 73 rotates in the direction indicated 
by the arrow p in FIG. 6. The frictional engagement member 

80 and the second tubular member 7 9 also rotate in the same 
direction as the rotatable shaft 73* At this time, the arm 
105 also turns in the same direction as the second tubular 
member 79. After the arm 105 has turned a certain angular 
interval, the coil spring 107 between the arm 105 and the 
pin 106 is fully extended, stopping tr.e arm 105, the second 
cucular member 7 9, and che frictional er.gagement member 50. 
As the web of wiping cloth 67 is further pulled out against 
the friction between the annular friction plate 81 and the 
frictional engagement member 80, the annular friction plate 

81 and the frictional engagement member 80 slip with re- 
spect to each other. Consequently, the rotatable shaft 73 
and the reel 74 are allowed to continuously rotate in the 
direction to pull out the web of wiping cloth 67. When the 
web of wiping cloth 67 is no longer pulled out, the rotat- 
able shaft 73 and the reel 7 4 are normally urged by the 
coil spring 107 to turn in the directicr., indicated by the 
arrow q in FIG, 6, opposite to the direction in which the 
rotatable shaft 73 rotates to supply the web of wiping 
cloth 67. If the web of wiping cloth 6" unwound from the 
reel 74 is loosened, it is wound back by the reel 74 to re- 
move any slack from the web of wiping cloth 67. Therefore, 
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the web of wiping cloth 67 unwound from the reel 74 remains 

under tension. 

AS shown in FIGS. 1 and 6, the wiping solution 
supply device 8 comprises a storage tank 108 for storing a 
wiping solution C, a fluid passage 111 extending from the 
storage tank 106 through a pump 109 to an on-off valve 110 
fixedly mounted on the base plate 66, and a drop nozzle 114 
connected to a distal end of a supply pipe 112 extending 
from the on-off valve 110 and supported by a support 113 on 
the vertically movable member 95 in front of the pressing 
roller 93. The wiping solution C is supplied by the pump 
1-9 fro- Che s-orage -ank 1G8 through the fluid passage 
111, the on-off valve 110, and the supply pipe 112 to the 
drop nozzle 114, from which the wiping solution C drops 
onto the glass panel W in front of the pressing roller 93. 
The fluid passage 111 may comprise a suitable fluid supply 
pipe. 

m FIGS. 1 and 10, the pulling device 9 for 
pulling the web of wiping cloth 67 has a pair of gripper 
hands 116 movable toward and away from the leading end of 

the web of wiping cloth 67 that is clamped by the clamp 69 
of the wiper 4 that has been moved to the standby station 
Sb by the arm 2 of the robot 1. The gripper hands 116 are 
coupled by a cylinder 120 to a piston rod 119 of a cylinder 
118 that is fixedly mounted on a base 117 in the standby 
station Sb. When the piston rod 119 is extended or re- 
tracted, it moves the gripper hands 116 toward or away from 
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the leading end of the web of wiping cloth 67 . The gripper 
hands 116 are connected by a link 122 to a piston rod 121 
of the cylinder 120. The gripper hands 116 are movable to- 
ward and away from each other when the piston rod 121 is 
retracted and extended. 

With the wiper 4 in the standby station Sb, che 
gripper hands 116 are moved by the cylinder 118 toward the 
web of wiping cloth 67 clamped by the clamp 69, and then 
moved by the cylinder 120 toward each other, gripping the 
leading end of the web of wiping cloth 67. After having 
gripped the leading end of the web of wiping cloth €7, che 
gripper hands 116 are refracted by the cylinder 118, 
thereby pulling the web of wiping cloth 67 by a predeter- 
mined distance out of the clamp 69- 

The cutting device 10 comprises a first cutter 
123 fixedly mounted on the base 117 below the web of wiping 
cloth 67 pulled by the pulling device 9, and a second cut- 
ter 127 positioned above the first cutter 123 and coupled 
to a piston rod 126 of a cylinder 125 fixed to a support 
base 124 that is vertically supported on the base 117. The 
second cutter 127 is movable toward and away from the first 
cutter 123 by the piston rod 126 of the cylinder 125. 

After the web of wiping cloth 67 has been pulled 
by the pulling device 9, the second cutter 127 is moved 
downwardly toward the first cutter 123 by the cylinder 125. 
When the second cutter 127 engages the first cutter 123, 
they coact with each other to cut off the web of wiping 
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Cloth 67 intc a certain length of wiping cloth. 

Operation of the primer applying and surface 

wiping apparatus according to the first embodir.ent of the 
present invention will be described below. 

As shown in FIGS. 1 and 6, the surface a of the 
glass panel w to which the primer is to be applied is wiped 
before the primer is applied. 

First, the primer applicator 3 and the wiper 4 
are moved by the arm 2 to a position above the surface a of 
the glass par.el in the working station Sa according to zhe 
data that the robot 1 has been taught. At this time, the 
pressing roller 33 of the wiper 4 presses the web of wiping 
cloth 67 trained around the lower circumferential surface 
thereof against the surface a of the glass panel W. At 
this time, as indicated by the solid lines in FIG, 1, the 
pressing roller 93 is resiliently moved with the vertically 
movable member 95 downwardly of the primer coating roller 
13 by the cylinder 100, and the primer coating roller 13 is 
held out of contact with the glass panel W. In FIG, 6, the 
web of wiping cloth 67 pulled from the reel 74 is supplied 
around the guide pins 96, 97, the pressing roller 93, and 
the guide pins 98, 99, and gripped between the rollers 32, 
83 of the clam? 69. The leading end of the web of wiping 
cloth 67 which projects from the rollers 82, 83 is held in 
position by tr.e positioner S9. The rcratable shaft 73 cf 
the reel 74 is biased by the coil spring 107 tc turn in ihe 
direction oppcsite to the direction in which the shaft 73 
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rotates to supply the web of wiping cloth 67, i.e., in the 
direction to wind back the web of wiping cloth 67. 
Accordingly, the web of wiping cloth 67 is kept under ten- 
sion between the reel 74 and the clamp 69. 

Then, the arm 2 of the robot 1 is actuated to 
move the wiper 4 along a predetermined path, i.e., in che 
direction X in FIGS. 2 and 6 along the surface a of the 
glass panel W. Concurrent with this, the wiping solution C 
drops from the drop nozzle 114 onto the surface a of the 
glass panel W in front of the pressing roller 93 in the di- 
rection in which the pressing roller 93 progresses. 

The pressing roller 93 and the web of wiping 
cloth 67 on its lower outer circumferential surface slide 
on the surface a of the glass panel W to which the wiping 
solution has been applied, thereby wiping off dust, finger- 
prints, or oily films off the surface a of the glass panel 
w. 

Since the pressing roller 93 is resiliently 
urged against the glass panel W by the cylinder 100, the 
web of wiping cloth 67 is reliably pressed against the sur- 
face a of the glass panel W, and hence the surface a is re- 
liably wiped. Any slack in the web of wiping cloth 67 is 
removed by the biasing mechanism 104, so that the web of 
wiping cloth 67 is maintained under tension at all times. 
The web of wiping cloth 67 on the lower surface of the 
pressing roller 93 is thus reliably held in contact with 
the glass panel W, and the surface a is smoothly wiped. 
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The wiping process is finished when the pressing 

roller 93 moves fully round the peripheral edge of the 

glass panel W. After the glass panel w has been wiped, the 
pressing roller 93 is lifted by the cylinder 100 away from 
the glass panel W above the primer coating roller 13 as in- 
dicated by the imaginary lines in FIG. T . 

Then, the arm 2 is actuated to move the primer 
applicator 3 and the wiper 4 laterally until the primer 
coating roller 13 is placed on the surface a of the glass 
panel W as shown in FIG. 3. At this tir-, -.he primer coat- 
i.-g roller 13 is pressed against the surface a under the 
bias of the coil spring 20. 

The arm 2 is actuated again to move the primer 
applicator 3 along a predetermined path, i.e., in the di- 
rection indicated by the arrow Y in FIGS. 2 and 3 along the 
surface a of the glass panel W. At the same time, the pump 
25 of the primer supply device 6 is actuated to supply the 
primer A from the storage tank 24 through the fluid passage 
27, the on-off valve 26, and the primer supply pipe 28 to 
the outer circumferential surface of the primer coating 
roller 13. Since the supplied primer A enters the numerous 
pores in the porous outer layer 23 of the primer coating 
roller 13, the primer A is well attached to the outer cir- 
cumferential surface of the primer coating roller 13. when 
the primer coating roller 13 rolls on the surface a of the 
glass panel W, the primer A attached to -he primer coating 
roller 13 is transferred and applied to -he surface a, thus 
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forming a primer coated layer b on the surface a. The 
primer coating roller 13 is swingable about the support 
shaft 16 in a direction substantially normal to the surface 
a of the glass panel and is urged against the surface a 
under the resiliency of the coil spring 20. Accordingly^ 
the primer coating roller 13 is held in contact with tr.e 
glass panel W through a uniform area as the primer coating 
roller 13 rolls on the glass panel W. 

While the primer A is being thus applied to the 
surface a of the glass panel the controller 7 detec-S, 
fron detected signals from the detectors 3C through 33, the 
rate a:: which r,he primer A is supplied to the primer ceas- 
ing roller 13, whether the primer coating roller 13 is in 
good contact with the glass panel whether the primer 
coating roller 13 is rotated when the primer A is applied 
to the glass panel W, and the coated layer b of the primer 
A applied to the glass panel W. The controller 7 thus de- 
termines whether the primer A is well applied to the glass 
panel W based on the signals supplied from the detectors 30 
through 33. Specifically, if the rate at which the primer 
A is supplied to the primer coating roller 13, as indi- 
rectly detected by the pressure sensor 35, falls within a 
predetermined range, if no detected signal is received from 
the proximity switch 37, if the rotational speed of the 
primer coating roller 13 as detected by the rotation sensor 
4 9 falls within a predetermined range, and also if the de- 
tected signal from the light-detecting element 44b of the 



optical detector 44 is higher than a predetermined level, 
then the controller 1 determines that the primer A is well 
applied to the glass panel w. Otherwise, the controller 7 
determines that the primer A is not well applied to the 

glass panel W. 

More specifically, when the primer coating 
roller 13 is properly supported on the surface a of the 
glass panel W, the detectable element 39 is positioned in 
confronting relationship to the proximity switch 37. At 
this time, the proximity switch 37 does not produce any 
signal. If the primer ccating roller 13 is displaced off 
Che glass panel W for so-.e reason, allowing the swing plate 
18 to swing as indicated by the imaginary lines in FIG. 3, 
then the detectable element 39 moves away from the proxim- 
ity switch 37. The proximity switch 37 now generates a 
signal which is applied to the controller 7. 

In response to the signal from the proximity 
switch 37, the controller 7 determines that the primer 
coating roller 13 is not properly placed on the glass panel 
W and the primer A is not coated on the surface a of the 
glass panel W. Therefore, the controller 7 determines that 
the primer A is not well applied to the glass panel M. 

When the primer coating roller 13 is properly 
supported on the glass panel W and pressed against the 
glass panel W under proper pressure, the primer coating 
roller 13 rolls on the glass panel W at a speed correspond- 
ing to the speed of the arm 2 of the robot 1. If the 
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primer coating roller 13 fails to rotate smoothly for some 
reason, its rotational speed differs from the normal rota- 
tional speed. Therefore, if the rotational speed of the 
primer coating roller 12 as detected by the rotation sensor 
40 does not fall within a predetermined range, then the 
controller 7 determines that the primer A is not well ap- 
plied to the glass panel W because the primer coating 
roller 13 does not roll properly on the glass panel W, 
failing to apply the primer A well to the glass panel W. 

The primer coating process is brought to an end 
when the primer coating roller 13 goes fully round the pe- 
ripheral edge cf the glass panel W. If the priT.er coating 
roller 13 rolls properly on the surface a of the glass 
panel W, then the rotation sensor 40 should produce a pre- 
determined number of pulses when the primer coating process 
is finished. Therefore^ the controller 7 counts pulses 
produced from the rotation sensor 40 until the primer coat- 
ing roller 13 goes fully round the peripheral edge of the 
glass panel and determines that the primer A is not well 
applied to the glass panel W if the pulse count does not 
agree with a predetermined pulse count . 

Even if the 'primer coating roller 13 rotates 
properly and is held in proper contact with the glass panel 
W, the primer A may not be uniformly applied to the glass 
panel W if the primer A is excessively or insufficiently 
supplied. The controller 7 determines that the primer A is 
not well applied to the glass panel W if the pressure dif- 
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ference (corresponding to the rate at which the primer A is 
supplied) as detected by the pressure sensor 35 when the 
on-off valve 26 is closed and opened falls outside of a 
predetermined range. 

Generally, the primer A is relatively glossy im- 
inediately after it is applied to the glass panel and 
hence tends to reflect light applied thereto- Light which 
is applied to an area of the glass panel W to which the 
primer A is not applied is mostly diffused by the glass 
panel W. When the light beam La is applied from the light- 
emitting element -54a of the optical detector 44 to the sur- 
face a of t.he glass panel W after the primer coating roller 
13 has rolled thereon, if the primer coated layer b is 
formed on the surface a, then a reflected light beam Lb is 
detected by the light-detecting element 44b, which applies 
a signal to the controller 7 . If no primer coated layer b 
is formed on the surface a, or the primer coated layer b 
formed on the surface a is very thin, the light-detecting 
element 44b detects almost no reflected light beam, and 
hence does not produce a signal or produces a signal of 
very low level. The controller 7 that the primer A is not 
well applied to the glass panel W if the signal from the 
light-detecting element 44b is lower than a predetermined 
level . 

When the primer coating roller 13 is properly 
held against the glass panel W, the primer coating roller 
13 rotates well, and the primer A is supplied to the primer 
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coating roller 13 at a proper rate^ the primer coating 
roller 13 is considered as being held in contact with the 
glass panel W through a uniform area under a uniform pres- 
sure, and the primer A is considered as being supplied uni- 
formly to every portion of the area through which the 
primer coating roller 13 contacts the glass panel W. 
Consequently, the primer A may be judged as being applied 
uniformly at a proper rate to the surface a of the glass 
panel W. Since the primer A is apt to cake easily, the 
primer A may not be sufficiently applied to the glass panel 
W if the primer A supplied to the outer circumf erentiai 
surface of the primer roaming roller 13 cakes. When the 
controller 7 detects that the primer coated layer b is 
formed on the surface a after the primer coating roller 13 
has rolled, then the determination by the controller 7 that 
the primer A is applied uniformly at a proper rate to the 
surface a of the glass panel W is sufficiently reliable. 

As described above, if the rate at which the 
primer A is supplied to the primer coating roller 13, as 
indirectly detected by the pressure sensor 35, falls within 
a predetermined range, if no detected signal is received 
from the proximity switch 37, if the rotational speed of 
the primer coating roller 13 as detected by the rotation 
sensor 4 9 falls within a predetermined range, and also if 
the detected signal fr^m the light-detecting element 44c. of 
the optical detector 44 is higher than a predetermined 
level, then the controller 7 determines that the primer A 
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is well applied to the glass panel W. 

Inasmuch as the primer A is applied to the glass 
panel W by the primer coating roller 13, the area through 
which the primer coating roller 13 contacts the glass panel 
13 is uniformizedr thus allowing the primer A to be applied 
relatively uniformly to the glass panel W. The outer layer 
23 of the primer coating roller 13 is made of a soft porous 
material to which the primer A can uniformly be attached, 
and the primer coating roller 13 is urged against the sur- 
face a of the glass panel W. Therefore, the primer A can 
be coated uniformly more effectively to the glass panel W. 

The controller 7 detects the rate at which the 
primer A is supplied to the primer coating roller 13, the 
condition in which the primer coating roller 13 contacts 
the glass panel W, the rotating condition of the primer 
coating roller 13, and whether the primer coated layer b is 
formed after the primer coating roller 13 has rolled, for 
thereby recognizing reliably and accurately the condition 
in which the primer A is applied to the glass panel W. The 
rate at which the primer A is supplied to the primer coat- 
ing roller 13, the condition in which the primer coating 
roller 13 contacts the glass panel the rotating condi- 
tion of the primer coating roller 13, and whether the 
primer coated layer b is formed after the primer coating 
roller 13 has rolled, can easily be detected using simple 
arrangements including the pressure sensor 35, the proxim- 
ity switch 37, the rotation sensor 40, and the optical de- 
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In the event that the controller 7 determines 
that the primer A is not well applied to the glass panel W, 
it displays the information to that effect on a display 
unit and produces a warning^ prompting the operator to 
carry out suitable a repair procedure. 

The primer coating process is ended when the 
primer coating roller 13 moves fully round the peripheral 
edge of the glass panel W. After the primer coating pro- 
cess, the arm 2 of the robot 1 is 3c::uated to move the 
printer applicator 3 and the wiper 4 from the working s^a- 
cicn Sa to rhe scandby station Sb {see FIG. 1) . In zhe 
standby station Sb, the primer coating roller 13 is 
cleaned. 

More specif icallyr as shown in FIG, 8, the cov- 
ers 62 are opened by the cylinder 63, and the arm 2 is ac- 
tuated to insert the primer applicator 3 downwardly into 
the cleaning solution tank 49. The primer coating roller 
13 is pressed against the upper outer circumferential sur- 
face of the cleaning roller 50 while the axis of the primer 
coating roller 13 being inclined to the axis of the clean- 
ing roller 50. Although not shown in FIG. 8, the wiper 4 
on the arm 2 is also placed in the cleaning solution tank 
49. However, it is possible to insert only the primer 
coating roller 13 into the cleaning solution tank 49. 

Then, the cylinder 63 is actuated to close the 
covers 62, and the motor 57 is energized to rotate the 
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cleaning roller 50. 

Since the cleaning roller 50 and the primer 
coating roller 13 are held against each other with their 
axes inclined to each other, as shown in FIG, 9, the primer 
coating roller 13 is rubbed when it is rotated by the 
cleaning roller 50 under ::hrust forces applied to the 
primer coating roller 13- The soft porous outer circumfer- 
ential layer 23 of the primer coating roller 13 is now 
pressed by the cleaning roller 50, squeezing out the primer 
A which has been entered in the pores of the layer 23. 
Because the lower ou-er circumferential surface of the 
cleaning roller 5C is ir^.ersed in the cleaning solution 3 
in the cleaning solution tank 49, the cleaning solution B 
is applied to the lower outer circumferential surface of 
the cleaning roller 50. As the cleaning roller 50 rotates, 
the applied cleaning solution B is supplied to the region 
where the primer coating roller 13 and the cleaning roller 
50 are pressed against each other. When the primer A is 
removed from the soft porous outer circumferential layer 23 
in that region, the primer coating roller 13 is cleaned by 
the supplied cleaning solution B. As described above, rhe 
primer coating roller* 13 is pressed against the cleaning 
roller 50 and is also rubbed by the cleaning roller 50. 
Consequently, the primer A applied to the outer circumfer- 
ential surface of the printer coating roller 13 and trapped 
in the pores thereof is reliably removed from the primer 
coating roller 13. 
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If the cleaning solution tank 4 9 is running 
short of the cleaning solution B due to evaporation or the 
like, it is replenished by the auxiliary tank 54. The 
cleaning solution B is filtered when it is circulated be- 
tween the cleaning solution tank 49 and the auxiliary tank 
54. 

As describe^ cibove, after the primer A has been 
applied to the glass panel the remaining primer A ap- 
plied to the soft porous later 23 of the primer coating 
roller 13 is removed therefrom by the cleaning solution B 
in zhe standby station Sb. As a resulc^ the primer A is 
crevenzed from caking or being sclidified cn -he pri-.er 
coating roller 13 when it applies the primer A to the glass 
panel W. Primer coating irregularities which would other- 
wise be caused by solidified primer masses on the primer 
coating roller 13 are therefore prevented in the primer ap- 
plying process. 

After the primer applying process r the arm 2 is 
actuated to move the wiper 4 back to the pulling device 9 
and the cutting device 10. 

As shown in FIGS. 10 and 11(a), the gripper 
hands 116 of the pulling device 9 are moved by the cylinder 
118 toward the leading end of the web of wiping cloth 67 
which has projected out of the clamp 69 of the wiper 4 . 
The gripper hands 116 are then moved by the cylinder 120 
toward each other to grip the leading end of the web of 
wiping cloth 67. With the leading end of the web of wiping 
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cloth 67 being gripped by the gripper hands 116, the grip- 
per hands 116 are pulled back by the cylinder 118 to pull a 
used portion (indicated as a solid area in FIG. 11(a)) of 
the web of wiping cloth 67 out of the clamp 69. 

The pressing roller 93 rotates to guide the web 
of wiping cloth 67 and to pull a new length of the web cf 
wiping cloth 67 from the reel 74 as shown in FIG. 11(b). 
An unused portion of the web of wiping cloth 67 moves onto 
the lower circumferential surface of the pressing roller 
93, and the used portion thereof leaves the lower circum- 
ferential surface of the pressing roller 33. The interval 
cy which pulling device 5 pulls the wee of wiping clsth 
67 is relatively small because the web of wiping cloth 67 
may be pulled until the unused portion of the web of wiping 
cloth 67 reaches the lower circumferential surface of the 
pressing roller 93. Accordingly, the web of wiping cloth 
67 can quickly be pulled from the reel 74. Since the un- 
used portion of the web of wiping cloth 67 is contiguous to 
the used portion thereof which has left the lower circum- 
ferential surface of the pressing roller 93, the web of 
wiping cloth 67 can efficiently be consumed wasteless ly. 

Then, as shown in FIGS. 10 and 11(b), after the 
web of wiping cloth 67 has been pulled by the pulling de- 
vice 9, the second cutter 127 of the cutting device 10 is 
lowered toward the first cutter 123 by the cylinder 125. 
The first and second cutters 123, 127 coact with each other 
to cut off the used portion of the web of wiping cloth 67 
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which has been pulled out of the clamp 69 by the pulling 
device 9. The severed portion of the web of wiping cloth 
67 is thereafter discarded. 

After the web of wiping cloth 67 has thus been 
cut off, the arm 2 is repeatedly actuated to apply the 
prinver A to a new glass panel W. 

In the illustrated embodiment, the web of wiping 
cloth 67 is pulled out and cut off after the primer coating 
roller 13 is cleaned. However, the primer coating roller 
13 may be cleaned after the web of wiping cloth 67 has been 
pulled out and cut off. Furthermcre, with the upper per- 
zLzn of the cleaning roller 5G projecting upwardly out of 
the cleaning solution tanJc 4 9, the primer coating roller 3 
may be cleaned and the web of wiping cloth 67 may be pulled 
out and cut off at the same time . 

A primer applying apparatus according to a sec- 
ond embodiment of the present invention will be described 
below with reference to FIGS . 12 through 14 . 

Those parts shown in FIGS. 12 through 14 which 
are identical to those shown in FIGS. 1 through ll<a) and 
11(b) are denoted by identical reference characters, and 
will not be described in detail below. 

In FIG. 12, a primer applying apparatus is typi- 
cally used to apply a primer to a glass panel W as with the 
first errbodiment . The primer applying apparatus has a 
primer applicator 128 mounted on the distal end of an arm 2 
of a robot (not shown) . The primer applicator 128 basi- 
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cally comprises a base 129 attached to the distal end of 
the arm 2 for movement in unison therewith, a first movable 
member 130 swingably mounted on the base 129, a second mov- 
able member 131 swingably mounted on the first movable mem- 
ber 130, a primer coating roller 13 for applying a primer, 
a guide 132 for guiding the primer coating roller 13 zo 
roll on a surface a along a peripheral edge c of the glass 
panel W, and a primer supply device 133 for supplying a 
primer to the primer coating roller 13. 

The glass panel W is held substantially horizon- 
tally in a working station, and the surface a of the glass 
par.el W to which the printer is to be applied faces up- 
wardly. The glass panel W is kept in a predetermined posi- 
tional relationship to the robot having the arm 2. A rub- 
ber dam D is attached to the upper surface of the glass 
panel W, the rubber dam D extending along and spaced from 
the peripheral edge c of the glass panel W. The surface a 
to which the primer will be applied lies between the rijbber 
dam D and the peripheral edge c. 

When the primer is applied to the glass panel w, 
the arm 2 is positioned substantially above the surface a 
of the glass panel W,' and moved over the surface a along a 
predetermined path which the robot has been trained to fol- 
low. 

The base 129 is of a ber.t shape and includes an 
upper horizontal base plate 134 fixed to the distal end of 
the arm 2, a vertical base plate 135 extending vertically 
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downwardly from an end of the upper horizontal base plate 
134, and a lower horizontal base plate 136 extending from a 
lower end of the vertical base plate 135 in a direction 
away from the upper horizontal base plate 134. The base 
129 is thus movable in unison with the arm 2 through the 
upper horizontal base plate 134 . 

When the primer is applied to the glass panel 
the upper and lower horizontal base plates 134, 136 extend 
substantially in the longitudinal direction of and are po- 
sitioned substantially upwardly of the surface a of the 

glass panel VI, 

The firsc novabie me.Twber 150 is r.ainly coxpcsed 
of a swingable vertical attachment plate 138 disposed lat- 
erally of a fixed vertical attachment plate 137 extending 
vertically from a side edge of the distal end of the lower 
horizontal base plate 134, and a horizontal base plate 139 
extending from the lower end of the swingable vertical at- 
tachment plate 138 transversely of the base 129. The 
swingable vertical attachment plate 138 and the horizontal 
base plate 139 are members of a bent plate. 

The swingable vertical attachment plate 138 is 
coupled to the fixed vertical attachment plate 137 through 
a hinge 140. Therefore, the first movable member 130 is 
swingable about the axis of a vertical hinge pin 140a of 

the hinge 140. 

A joint plate 141 is vertically nounted on the 
distal end of the horizontal base plate 139, and a joint 
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rod 142 extends downwardly from the lower horizontal base 
plate 134 . The first movable member 130 is normally urged 
to turn toward the base 129 about the hinge pin 140a by a 
spring 143 which is connected between the joint plate 141 
and the joint rod 142. The swinging movement of the first 
movable member 130 under the bias of the spring 143 is li.-n- 
ited when the swingable vertical attachment plate 138 abuts 
against a stopper plate 144 extending downwardly from a 
side of the lower horizontal base plate 134 in confronting 
relationship to the swingable vertical attachment plate 
138. 

vvhen Che prinier is applied zo the glass panel W, 
the horizontal base plate 139 extends substantially paral- 
lel to and from a position above the surface a of the glass 
panel In this attitude, the horizontal base plate 139 

is angularly movable about the hinge pin 140a substantially 
along the surface a. 

The second movable member 131 is mainly composed 
of a vertical base plate 145 disposed laterally of the dis- 
tal end of the horizontal base plate 139 and extending ver- 
tically parallel to the swingable vertical attachment plate 
138, and a horizontal' base plate 146 extending from the up- 
per end of the vertical base plate 14 5 near the first mov- 
able member 130 along the horizontal base plate 139. The 
vertical base plate 145 and the horizontal base plate 146 
are members of a bent plate - 

The horizontal base plate 14 6 is angularly mov- 
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ably coupled to the horizontal base plate 139 by a hinge 
147, so that the second movable member 131 is angularly 
movable about the axis of -a horizontal hinge pin 147a of 
the hinge 147. 

The second movable member 131 is normally urged 
to turn downwardly about the hinge pin 14 7a by a spring 14 9 
which is connected between the lower end of the vertical 
base plate 145 near the first movable member 130 and a 
joint plate 148 extending downwardly from the distal end of 
the horizontal base plate 139. As shown in FIG. 13, con- 
frontir^c stopper plates 150, 151 which expend vertically 
downwardly are mounted respectively cn lower surfaces of 
the horizontal base plates 139, 146. The angular movement 
of the second movable member 131 under the bias of the 
spring 149 is limited when the stopper plate 151 engages 
the stopper plate 150. 

When the primer is applied to the glass panel W, 
the horizontal base plate 14 6 extends substantially paral- 
lel to and from a position above the surface a of the glass 
panel W. In this attitude, the horizontal base plate 146 
is angularly movable about the hinge pin 147a substantially 
perpendicularly to the surface a. 

As shown in FIG. 12, a horizontal support plate 
152 extends from the upper end of the vertical base plate 
14 5 toward a region below the upper horizonral base plate 
134. A support shaft 153 is fixedly mounted on the hori- 
zontal support plate 152 by a support 154, the support 
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shaft 153 extending in the longitudinal direction of the 
horizontal support plate 152, i.e., parallel to the hinge 
pin 147a. 

In FIGS. 12 and 14, the primer coating roller 13 
is rotatably supported on a distal end of the support shaft 
153 which projects beyond the horizontal support plate 152. 
The primer coating roller 13 has an outer circumferential 
layer 23 which may be made of a soft porous resin material 
such as cellular ethylene propylene rubber. 

The guide 132 corrprises a guide roller 157 ro- 
tatably supported on a vertical support share 156 which is 
suppcmed by a bracket 155 fixed zo the vertical base plate 
145 below the horizontal support plate 152. The guide 
roller 157 is held in rolling contact with the peripheral 
edge c of the glass panel W while the primer coating roller 
13 is in contact with the surface a of the glass panel W. 

When the guide roller 147 rolls in contact with 
the peripheral edge c of the glass panel W, it guides the 
primer coating roller 13 to roll on the surface a along the 
peripheral edge c. 

As shown in FIG. 12, the primer supply device 
133 has a supply nozzle 159 directed downwardly to the up- 
per surface of the primer coating roller 13 and mounted on 
an attachment plate 158 extending from the vertical base 
plate 145 to a position above the priir.er coating roller 13. 
When the primer is supplied from a primer supply (not 
shown) to the supply nozzle 159 through a supply pipe 160, 



the primer can be supplied from the supply nozzle 159 onto 
the outer circumferential surface of the primer coating 

roller 13. 

The supply pipe 160 has a flow rate control 
valve 161 fixed to an attachment plate 162 extending hori- 
zontally from the upper horizontal base place 154. 

Operation of the primer applying apparatus ac- 
cording to the second embodiment will be described below 
with reference to FIG. 12. 

Before the primer is applied to the glass panel 
the am 2 is moved, together with the base 12 3, to a po- 
s-zicn above zhe surface a of the glass panel W according 
to the data that the robot has been taught. The primer 
coating roller 13 is brought into contact with the surface 
a of the glass panel W, and the guide roller 157 Is held in 
reliable contact with the peripheral edge c of the glass 
panel W. 

Since the second movable member 131 which sup- 
ports the primer coating roller 13 and the guide roller 157 
is supported on the first movable member 130 for angular 
movement about the hinge pin 147a and normally urged down- 
wardly by the spring 149, the primer coating roller 13 is 
kept in contact with the surface a of the glass panel W un- 
der a suitable pressure. 

In addition, since the first movable member 130 
which supports the second movable member 131 is supported 
on the base 129 for angular movement about the hinge pin 
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140a and normally urged toward the base 129 substantially 
parallel to the surface a of the glass panel W by the 
spring 149, i.e., in a direction to move the second movable 
member 131 closely to the peripheral edge c of the glass 
panel the guide roller 157 is reliably kept in contact 
wirh the peripheral edge c of the glass panel W under a 
suitable pressure. 

The arm 2 is then moved, together with the base 
129, along the surface a of the glass plate W along a path 
that the robot has been taught. At the same time, the 
primer is supplied from the supply nozzle 159 of the primer 
supply zevice 133 to the ouwer circumferential surface of 
the primer coating roller 13 . 

When the arm 2 is moved with the base 129, the 
primer coating roller 13 rolls on the surface a of the 
glass panel W while being guided along the peripheral edge 
c thereof by the guide roller 157. The primer supplied to 
the outer circumferential surface of the primer coating 
roller 13 is now coated on the surface a of the glass panel 
w. 

Even if the path along which the arm 2 and the 
base 129 move is shifted out of alignment with the configu- 
ration of the surface a of the glass panel W due to a posi- 
tional error between the glass panel W and the robot or a 
dimensional error of the glass panel W, the primer coating 
roller 13 roils in pressed contact with the surface a of 
the glass panel W at all times to reliably apply the primer 



to the surface a because the primer coating roller 13 is 
angularly xnovably supported on the second movable member 
131 that is supported on the base 129 through the first 
movable member 130 for angular movement about the hinge pin 
147ar and also is normally urged downwardly by the spring 
129. 

The guide roller 157 for guiding the primer 
coating roller 13 along the peripheral surface c of the 
glass panel W is supported through the second movable mem- 
ber 131 on the first movable member 130 that is swingably 
supported on the base 129 movable wich the arm 2 for swing- 
:.r.g rr.cver;enz acouz rhe hinge 14Ca, ar.d is normally urged 
toward the peripheral edge c of the glass panel 
W by the spring 143 which biases the first movable member 
130. Thereforer the guide roller 157 rolls in contact with 
the peripheral edge c of the glass panel W at all times • 
The primer coating roller 13 is caused by the guide roller 
157 to reliably roll on the surface a of the glass panel W 
along the peripheral surface c. Thus^ the primer can reli- 
ably be applied to the surface a. 

The outer circumferential layer 23 of the primer 
coating roller 13 is made of a soft porous material as with 
the first embodiment. The primer supplied to the outer 
circumferential surface of the primer coating roller 13 is 
thus uniformly attached to the layer 23. Accordingly, as 
the primer coating roller 13 rolls on the surface a of the 
glass panel W, the primer is uniformly applied to the sur- 
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fae^ a along substantially the full length of the surface 
a . 

In the second embodiment, the primer can be 
coated uniformly to the surface a of the glass panel W 
along the peripheral surface c thereof even if the glass 
panel W is not accurately positioned or suffers a dimen- 
sional error. 

While only the primer applicator 128 is mounted 
on the distal end of the arm 2 in the second embodiment, a 
wiper for wiping the glass panel W may also be mounted on 
rhe distal end of the arm 2. The primer applying apparatus 
according zo the second embocirenw may also have a device 
for cleaning the primer coating roller 13 and an arrange- 
ment for determining whether the primer is well applied to 
the glass panel W. 

A surface wiping apparatus according to a third 
embodiment of the present invention will be described below 
with reference to FIGS. 15 and 16. 

Those parts shown In FIGS. 15 and 16 which are 
identical to those shown in FIGS. 1 through 11(a) and 11(b) 
are denoted by identical reference characters, and will not 
be described in detail below. 

According to the third embodiment r the surface 
wiping apparatus wipes out dust, fingerprints , or oily 
films off a surface a of a glass panel W before a primer is 
applied to the glass panel W. The surface wiping apparatus 
has a wiper 163 mounted on the distal end of an arm 2 of a 



-53- 

robot (not shown). As shown in FIGS. 15 and 16, the wiper 
163 is primarily composed of a base 164 fixed to the distal 
end of the arm 2, a holder 165 for holding a coiled elon- 
gate web of wiping cloth 67, a clamp 166 for clamping the 
leading end of the web of wiping cloth 67 unwound from the 
holder 165, a presser 167 for pressing the web of wiping 
cloth 67 against the surface a of the glass panel W while 
tensioning the web of wiping cloth 67 between the holder 
165 and the clamp 166, and a wiping solution supply device 
168 for supplying a wiping solution to the surface a cf the 
glass panel W. 

As with the first er:j::cc-n:ent , the surface wiping 
apparatus also has a pulling device 169 for pulling out the 
web of wiping cloth 67 from the clamp 166, and a cutting 
device 170 for cutting off the web of wiping cloth 67 that 
has been pulled out of the clamp 166. 

As shown in FIGS. 15 and 16, the base 164 is in 
the form of a bent plate and includes a horizontal base 
plate 171 fixed to the distal end of the arm 2, and a ver- 
tical base plate 172 extending downwardly from an end of 
the horizontal base plate 171, 

The holder 165 has a reel 74 rotatably supported 
by a rotatable shaft- 174 on a first support plate 173 
joined to and extending from a side edge of the vertical 
base plate 172. The web of wiping cloth 67 is wound and 
held on the reel 74. 

A locking device 175 for locking the reel 74 
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against rotation is mounted on the back of the first sup- 
port plate 173 r the locking device 175 having an electro- 
magnetic brake (not shown), coupled to the rotatable shaft 
174. The locking device 175 unlocks the reel 74 for rota- 
tion only when the web of wiping cloth 67 is to be pulled 
out, and locks the reel 74 against rotation otherwise . 

The clamp 166 comprises vertically confronting 
first and second rollers 82, 83 rotatably mounted on a sec- 
ond support plate 17 6 extending downwardly from the hori- 
zontal base plate 171 • The leading end of the web of wip- 
ing cloth 67 is gripped and clamped between the first and 
second rollers 52, 53. The first roller 52 has a built-in 
one-way clutch 84 (see FIG. 16) for rotating the first 
roller 82 only in the direction in which the web of wiping 
cloth 67 is pulled out. 

The presser 167 has a pressing roller 93 dis- 
posed below the horizontal base plate 171, Specifically, 
the pressing roller 93 is rotatably supported on the distal 
end of swing plate 178 that extends rearwardly (to the 
right in FIG. 16) and is vertically swingably supported by 
a hinge 177 on a lower edge of the vertical base plate 172. 
The pressing roller 9? is vertically swingable with the 
swing plate 178. The web of wiping cloth 67 unwound from 
the reel 74 travels around a guide pine 179 coaxial ly 
mounted in the hinge 177 and a guide pin 180 fixed to the 
swing plate 178 near the pressing roller 93. Then, the web 
of wiping cloth 67 travels around a lower circumferential 



surface of the pressing roller 93 and a guide pin 182 
mounted on the distal end of a swing arm 181 vertically 
pivotally attached to the second support plate 176, and 
reaches the clamp 166. 

In FIG. 16, the presser 167 has an urging device 
133 for normally urging the pressing roller S3 downwardly 
against the glass panel and another urging device 184 
for urging the web of wiping cloth 67 to tension it between 
the reel 74 and the clamp 166. 

The urging device 183 ccT.prises a coil spring 
196 coupled between the other end of the swing place 173 
remore from zhe pressing roller 55 ar*d a pin 135 mounted on 
the first support plate 173, for normally urging the swing 
plate 178 in a direction to move the pressing roller 93 
downwardly • 

The urging device 184 comprises a coil spring 
188 coupled between a pin 187 mounted on the second support 
plate 176 and a substantially central portion of the swing 
arm 181 which is positioned below the pin 187, for normally 
urging upwardly the portion of the web of wiping cloth 67 
which is trained around the guide pin 182. 

with the reel 74 being locked against rotation 
by the locking device 175, the web of wiping cloth 67 which 
is trained around the pressing roller 93 and the guide pins 
179, 180, 182 between the reel 74 and the clamp 166 is 
urged downwardly at the pressing roller 93 and urged up-, 
wardly at the guide pin 182. Therefore, the web of wiping 
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cloth 67 is kept under tension between the reel 74 and the 
clamp 166. 

In FIG. 16, the- wipir.g solution supply device 
168 has an on-off valve 189 fixed to the lower surface of 
the horizontal base plate 171, a drop nozzle 190 secured to 
the swing plate 178 between tl-.e guide pins 17 9, 180, a sup- 
ply pipe 191 interconnecting the drop nozzle 190 and the 
on-off valve 189, and a supply pipe 192 extending from the 
on-off valve 189 and connected to a wiping solution supply 
(not shown) outside of the wiper 163. The wiping solution 
is supplied from the wiping solution supply through the 
supply pipe 192, the on-off valve 153, and the supply pipe 
191 to the drop nozzle 190, from which the wiping solution 
drops onto the surface a of the glass panel W in front of 
the pressing roller 93. 

In FIG. 15, the pulling device 169 has a pair of 
gripper hands 193 for gripping the web of wiping cloth 67, 
and an actuator 194 for moving the gripper hands 193 toward 
and away from each other. The actuator 194 may comprise a 
cylinder or the like for causing a link to move the gripper 
hands 193. The pulling device 169 is disposed in a standby 
station for the arm 2 J The pulling device 169 also has a 
mechanism (not shown) for moving the gripper hands 193 and 
the actuator 194 toward and away from the web of wiping 
cloth 67 that has projected from the clamp 166 of the wiper 
163 which has been moved with the arm 2 to the standby sta- 
tion. When the arm 2 is moved with the wiper 163 to the 
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standby station, the pulling device 169 moves the gripper 
hands 193 toward the leading end of the web of wiping cloth 
67 clamped by the clamp 166, and enables the gripper hands 
193 to grip the leading end of the web of wiping cloth 67. 
Then, the pulling device 169 retracts the gripper hands 193 
to pull out the web of wiping cloth 67 . 

The cutting device 170 serves to cut off the web 
of wiping cloth 67 pulled by the pulling device 169 in the 
standby station. The cutting device 170 comprises scis- 
sors-like cutters 195 and an actuator 196 for moving the 
^,^t:ters 195 toward and away from each other to cut of zhe 
veb of wiping cloth 67. The ac.uatcr 196 is basically zhe 
same as the actuator 194 which moves the gripper hands 193. 
The cutting device 170 also has a mechanism (not shown) for 
moving the cutters 195 and the actuator 196 toward and away 
from the web of wiping cloth 67 that has been pulled by the 
pulling device 169. The cutting device 170 moves the cut- 
ters 195 toward the web of wiping cloth 67 that has been 
pulled by the pulling device 169 in the standby station, 
and causes the cutters 195 to cut off the web of wiping 
cloth 67. 

The surface 'wiping apparatus according to the 
third embodiment operates as follows: 

To wipe the surface a of the glass panel W, the 
arm 2 is actuated to move the wiper 163 to a position above 
the surface a of the glass panel W, and the pressing roller 
93 presses the web of wiping cloth 67 therebeneath against 



the surface a. 

Inasmuch as the pressing roller 93 is mounted 6ti 
the swing plate 178 and urged downwardly, the web of wiping 
cloth 67 is reliably pressed against the surface a of the 
glass panel W, At this time, the locking device 175 locks 
the reel 74 against rotation. If the web of wiping clcch 
67 is loosened between the reel 74 and the clamp 166, the 
guide pin 182 is moved upwardly by the spring 188 to remove 
the slack from the web of wiping cloth 67. Therefore, the 
web of wiping cloth 67 is maintained under tension. 

The wiping solution is now supplied from the 
drop nozzle 19C cr.zc che surface a of rhe glass panel W. 
At the same time, tbe arm 2 is actuated to move the wiper 
163 in the direction indicated by the arrow Z. The web of 
wiping cloth 67 beneath the pressing roller 93 now moves on 
and along the surface a while being kept under tension. 

The web of wiping cloth 67 slides on the surface 
a to which the wiping solution has been applied, thereby 
wiping off dust, fingerprints, or oily films off the sur- 
face a. 

As described above, the pressing roller 93 is 
urged against the surface a of the glass panel and the 
web of wiping cloth 67 beneath the pressing roller 93 is 
kept under tension. Therefore, the surface a can reliably 
be wiped by the web of wiping cloth 67. In the case where 
a rubber dam (not shown) is mounted on the glass panel W 
inwardly of the surface a, when the pressing roller 93 con- 
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tacts the rubber dam, the swing plate 178 swings to shift 
the pressing roller 93 out of interference with the rubber 
dam. The rubber dam is thus prevented from being damaged 
by the pressing roller 93. 

After the surface a of the glass panel W has 
been wiped, the arm 2 is actuated to move the wiper 163 
into the standby station. In the standby station, the used 
portion of the web of wiping cloth 67 is pulled out of the 
clamp 166 by the pulling device 169, and then cut off by 
the cutting device 170. 

The web of wiping cloth 67 may be pulled by a 
relatively small interval until an unused portion thereof 
reaches the pressing roller 93. Accordingly, the web of 
wiping cloth 67 can quickly be pulled out by the pulling 
device 169. Since the unused portion of the web of wiping 
cloth 67 which is contiguous to the used portion thereof is 
used to wipe a new glass panel, the web of wiping cloth 67 
can efficiently be consumed wastelessly. 

The surface wiping apparatus according to the 
third embodiment may also have a primer applicator as with 

the first embodiment . 

Although certain preferred embodiments of the 
present invention have been shown and described in detail, 
it should be understood that various changes and modifica- 
tions may be made therein without departing from the scope 
of the appended claims . 
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GB 22 65559 describes and claims an apparatus for 
applying a primer to a surface of a workpiece 
substantially as described herein. 
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CIAIMS 

1. Apparatus for wiping a surface of a workpiece 
before a primer is applied to the svirface of the 
workpiece in a working station, comprising: 
5 a wiper movable along the surface of the 

workpiece; 

holding means mounted on said wiper for holding a 
coiled elongate web of wiping material while allowing 
the web of wiping material to be pulled out; 

10 clamping means mounted on said wiper for 

releasably clamping a leading end of the web of wiping 
material which is pulled out of said holding means; 

pressing means mounted on said wiper for pressing 
a predetermined region of the web of wiping material 

15 slidably in pressing contact with the surface of the 
workpiece while tensioning the web of wiping material 
between said holding means and said clamping means when 
said wiper is moving along the surface of the 
workpiece; 

20 moving means for moving said wiper along the 

surface of the workpiece when the surface of the 

workpiece is to be wiped; 

wiping solution supply means for supplying a 

wiping solution to the surface of the workpiece before 
25 said web of wiping material slides on the surface of 

the workpiece; 

pulling means for gripping and pulling the distal 

end of the web of wiping material out of said clamping 

means when said web of wiping material is released from 
30 said clamping means after the surface of the workpiece 

has been wiped; and 

cutting means for cutting off the web of wiping 

material which has been pulled out by said pulling 

means . 

35 2. Apparatus according to claim 1, wherein: 

said moving means comprises a robot having an arm 
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with said wiper mounted on a distal end thereof; and 
said robot is trained to move said wiper along a 

predetermined path along the surface of the workpiece 

while causing said pressing means to press said web of 
5 wiping material against the surface of the workpiece. 

3. Apparatus according to claim 1 or 2, wherein: 
said holding means comprises a reel rotatably 

mounted on said wiper, said web of wiping material 

being unwindably wound on said reel; and 
10 said pressing means comprises: 

locking means for locking said reel against 

rotation when the surface of the workpiece is being 

wiped; 

a pressing member mounted on said wiper for 
15 pressing a region of said web of wiping material 

between said reel and said clamping means towards and 
against the surface of the workpiece; and 

urging means mounted on said wiper for urging said 
web of wiping material so as to tension the web of 
20 wiping material between said reel and said clamping 
means . 

4. Apparatus according to claim 3, wherein: 
said pressing member is mounted on said wiper for 

movement substantially perpendicular to the surface of 
25 the workpiece; and 

the apparatus further comprises second urging 
means mounted on said wiper for urging said pressing 
member towards the surface of the workpiece. 

5. Apparatus according to claim 3 or 4, wherein: 
3 0 said pressing member comprises a pressing roller 

rotatably supported on said wiper; and 

said region of said web of wiping material is 
trained around an outer circumferential surface of said 
pressing roller - 
35 6. Apparatus according to claim 1, wherein: 

said holding means comprises a reel rotatably 
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mounted on said wiper, said web of wiping material 

being unwindably wound on said reel; and 
said pressing means comprises : 
a pressing member mounted on said wiper for 
5 pressing a region of said web of wiping material 

between said reel and said clamping means towards and 

against the surface of the workpiece; and 

urging means for urging said reel to rotate in a 

direction opposite to the direction in which the reel 
10 rotates to unwind the web of wiping material while 

allowing the web of wiping material to unwind from said 

reel . 

7, Apparatus according to claim 6, wherein: 
said holding means comprising a frictional 

15 engagement member held in frictional engagement with 

said reel for rotation therewith; and 

said urging means comprises means for urging, 

though said frictional engagement member, said reel to 

rotate in said direction which is opposite to the 
20 direction in which the reel rotates to tinwind the web 

of wiping material. 

8. An apparatus according to claim 6 or 7, 
wherein: 

said pressing member is mounted on said wiper for 
25 movement sxibstantially perpendicular to the surface of 
the workpiece; and 

the apparatus further comprises second urging 
means mounted on said wiper for urging said pressing 
member towards the surface of the workpiece. 
30 9- Apparatus according to claim 6, 7 or 8, 

wherein: 

said pressing member comprises a pressing roller 
rotatably supported on said wiper; and 

said region of said web of wiping material is 
35 trained around an outer circumferential surface of said 
pressing roller. 
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10. Apparatus according to any of claims 1 to 9, 
wherein said clamping means comprises: 

a first roller having a one-way clutch to allow 
the first roller to rotate only in a direction to pull 
out the web of wiping material; and 

a second roller rotatable with the web of wiping 
material gripped between said first roller and said 
second roller. 
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